Rheogenic sodium-bicarbonate cotransport in the peritubular cell membrane of rat renal proximal tubule.
The mechanism of bicarbonate transport across the peritubular cell membrane was investigated in rat kidney proximal tubules in situ by measuring cell pH and cell Na+ activity in response to sudden reduction of peritubular Na+ and/or HCO3-. The following observations were made: 1. sudden peritubular reduction of either ion concentration produced the same transient depolarizing potential response; 2. bicarbonate efflux in response to peritubular reduction of bicarbonate was accompanied by sodium efflux; 3. sodium efflux in response to peritubular sodium removal was accompanied by cell acidification indicating bicarbonate efflux; 4. all aforementioned phenomena were inhibited by SITS (10(-3) mol/l) except for a small SITS-independent sodium efflux and depolarization which occurred in response to peritubular sodium removal and was not accompanied by cell pH changes; 5. bicarbonate efflux and accompanying potential changes in response to reduction of peritubular bicarbonate virtually vanished in sodium-free solutions. From these observations we conclude that bicarbonate efflux proceeds as rheogenic sodium-bicarbonate cotransport with a stoichiometry of bicarbonate to sodium greater than 1. The question which of the charged species of the bicarbonate buffer system moves cannot yet be decided. Attempts to determine the stoichiometry from the SITS-inhibitable initial cell depolarization and from the SITS-inhibitable initial fluxes suggest a stoichiometry of 3 HCO3-: 1 Na+. In addition to sodium-dependent bicarbonate flux, evidence was obtained for a sodium-independent transport system of acids or bases which is able to regulate cell pH even in sodium-free solutions.